there during the past two decades, reducing the flux of heat from the ocean and further amplifying the cooling effects of the changes in atmospheric circulation.
Moreover, the authors show that the average state of the tropical Pacific Ocean has changed, with the dominance of strong El Niño events during the 1990s giving way to colder, predominantly La Niña conditions during the 2000s. Although the relationship between the state of the tropics and Antarctic Peninsula temperatures is complex, the net result during autumn and winter has been increased easterlies and southeasterlies, similar to those that occur during summer. The changing state of the tropical Pacific similarly explains why temperatures over central West Antarcticasouth of the peninsula -increased markedly through the 1990s, but have since remained relatively stable 8 . A crucial point made by Turner et al. is that both the warming since the 1950s and the cooling since the late 1990s are entirely consistent with natural climate variability. This is to be expected: none of the known drivers of Antarctic Peninsula temperature change can be clearly associated with anthropogenic effects, apart from the summertime trend in the SAM index. Although recent changes in the peninsula's climate have been large, the natural decadalscale variability is also large, making short-term fluctuations inherently unpredictable even in the presence of strong forcing.
Even before Turner and colleagues' analysis, there was little evidence that the rapid warming in Antarctica falls outside the range of natural variability. Indeed, the palaeoclimate record from ice cores has strongly suggested that it does not 8, 9 (with the possible exception of summer warming on the northernmost part of the peninsula, at James Ross Island 10 ). In short, Turner and co-workers' findings should not be surprising.
A potentially controversial aspect of the new findings is the authors' conclusion that the observed peninsula cooling is independent of the recent period of relatively modest global warming, sometimes dubbed the hiatus. An objective choice for the start of the cooling period is 1998, the year commonly cited for the start of the hiatus. Although several explanations for the hiatus have been proposed, there is little doubt that exchange of heat between the atmosphere and the tropical ocean has a major role. This heat exchange is sometimes discussed in terms of a negative phase of a phenomenon called the Interdecadal Pacific Oscillation (IPO, detected as warm or cool surface waters in the Pacific) 11 . Turner et al. argue that negative phases of the IPO index tend to increase temperatures on the Antarctic Peninsula, which implies that the observed cooling is not connected to the hiatus. But relationships between tropical dynamics, global temperatures and Antarctic climate aren't likely to be captured by a single index.
Climate models 12 suggest that the signal of anthropogenic climate change is damped by the tendency of mean ocean transport to carry heat northward. This, combined with the large magnitude of natural variability, suggests that anthropogenic climate change may not be unambiguously detectable in Antarctica for several more decades. Many decades of data are required to meaningfully characterize decadal climate variability. Looking at surface-air temperatures 13 collected for more than 60 years, the long-term trend is one of warming. Importantly, the authors do not claim that this long-term warming has ended, and it would indeed be premature to come to such a conclusion. 
K AT H A R I N A H Ö F E R & A N D R E S J Ä S C H K E
T he absence of a molecular cap structure at the start of messenger RNA molecules has long been considered to be a hallmark of bacteria 1 . However, in the past decade 2, 3 , chemical modifications have been discovered in bacterial RNA that structurally resemble the caps found in mRNA from eukaryotes (organisms whose cells contain a nucleus). These modified building blocks are coenzymes, which are well known to biochemists for their role as helpers in enzymec at a ly s e d m e t ab ol i c re a c t i ons . On page 444, Bird et al. 4 report that the bacterial capping mechanism is fundamentally different from that of eukaryotes. The authors then extend their study to unravel why some RNA sequences carry this cap, whereas others do not.
RNA is generally composed of only four building blocks -the nucleoside molecules adenosine, cytidine, guanosine and uridinelinked by phosphate groups. However, many site-specific chemical modifications decorate RNA molecules, supporting diverse coding, structural and catalytic functions 5 . The cap at the 5ʹ end of mRNA is one of the most prominent eukaryotic modifications, influencing processes as diverse as RNA splicing, intracellular transport and protein biosynthesis 1 . The attachment of this cap occurs in parallel with RNA transcription, thanks to the combined efforts of different enzymes 6 (Fig. 1a) . First, the enzyme RNA polymerase (RNAP) binds to a specific sequence called the promoter in DNA, and initiates RNA synthesis immediately downstream of this, at the transcription start site (denoted as the +1 position). RNAP assembles the RNA chain complementary to the DNA template strand by linking nucleosides that have three phosphate groups attached (nucleoside triphosphates; NTPs), each linkage causing the concurrent release of two phosphate groups. The RNA carries a triphosphate group at its leading 5ʹ end, stemming from the NTP incorporated at the +1 position. Once the growing RNA chain reaches a certain length, a cap structure is added to this end: enzymes first clip off a monophosphate group, then add a guanosine monophosphate molecule, and finally add a methyl group to the guanosine, thereby producing a mature cap structure.
Bacteria do not possess this capping machinery, so textbooks say that their transcripts carry a 5ʹ triphosphate. (Fig. 1b) . The authors' cell-free transcription assays confirmed that bacterial RNAP can efficiently incorporate NAD + , its reduced form NADH, and dpCoA into full-length RNA transcripts. However, incorporation is efficient only if the promoter sequence of the corresponding DNA is the same as those in the bacterium Escherichia coli that are transcribed to highly NAD + -capped RNAs 2 . Systematic investigation revealed that the promoter nucleoside immediately upstream of +1 (the nucleoside in the -1 position) is a key determinant of coenzyme incorporation, with the presence of adenosine at -1 conferring much higher levels of incorporation than cytidine. In a crucial experiment, the authors analysed the ability of various E. coli promoters to initiate transcription of NAD + -modified RNAs in vivo, and so demonstrated that these in vitro findings also apply in living cells. Furthermore, they showed that coenzyme capping results in a large increase in RNA stability in vivo.
Finally, Bird et al. used X-ray crystallography to analyse the structural basis for coenzyme incorporation. They soaked crystals of an RNAP-promoter complex in a solution containing the coenzymes and NTPs, and observed that coenzyme capping could initiate RNA formation in the crystal.
The current study provides a first explanation for how coenzyme-modified RNA is synthesized in bacteria and demonstrates the fundamental differences between this process and typical eukaryotic capping. Furthermore, the work establishes the functional relevance of NAD + capping in vivo , cytidine (C), guanosine (G) and uridine (U), with U being incorporated in place of the DNA nucleoside thymidine (T) -that harbour three phosphate groups. The enzyme removes two phosphates as each molecule is added to the chain. After RNA reaches a certain length, other enzymes (not shown) cap the 5ʹ end: a phosphate group is removed, a guanosine monophosphate added and a methyl group added to that. b, By contrast, Bird et al. 4 report that bacterial RNA is capped during the initiation of transcription. A coenzyme molecule (here, NAD + ) that contains an adenosine substructure competes with adenosine triphosphate for position +1 and is therefore directly incorporated at the 5ʹ end of RNA by RNAP. The nucleoside present at DNA position -1 determines the efficiency of coenzyme incorporation. 
